In vitro and in vivo determination of piperacillin metabolism in humans.
Piperacillin metabolism and biliary excretion are different between humans and preclinical species. In the present study, piperacillin metabolites were characterized in bile and urine of healthy humans and compared with metabolites formed in vitro. Volunteers were administered 2 g of piperacillin IV; blood, urine, and duodenal aspirates (obtained via a custom-made oroenteric catheter) were collected. The metabolism of piperacillin in humans also was investigated in vitro using pooled human liver microsomes and sandwich-cultured human hepatocytes. Piperacillin and metabolites were estimated by high-performance liquid chromatography with tandem mass spectrometry detection. Piperacillin, desethylpiperacillin, and desethylpiperacillin glucuronide were detected in bile, urine, and human liver microsomal incubates. Similar to the in vivo results, desethylpiperacillin was formed and excreted into bile canaliculi of sandwich-cultured human hepatocytes. This is the first report of glucuronidation of desethylpiperacillin in vitro or in vivo. The clinical method employed in this study to determine biliary clearance of drugs also facilitates bile collection as soon as bile is excreted from the gallbladder, thereby minimizing the exposure of labile metabolites to the intestinal environment. This study exemplifies how a combination of in vitro and in vivo tools can aid in the identification of metabolites unique to the human species.